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s is the order of the S diffraction efficiency peak (1 , 2, 3, ...) and p is the order of the P 
diffraction efficiency peak (1 , 2, 3, ...) 

0 is the angle between the incident beam and the Bragg planes inside the medium 
(A Bragg plane is a plane of maximum refractive index in the medium) 

20 is the angle between the incident beam and the diffracted beam inside the medium 
The remaining parameters are defined following Eq. (1) 

From Figure 2 it can be seen that a + /? = 20 . so that Equation (4) can be solved for p , 
the internal angle of diffraction, to yield: 



For examp le , at th e f i rst poss i b l e co i ncid e nce of th e two diffract i on p e aks p = 1 and s = 
Then- co3(20) = 1 and 20 ° 70.53dcg. and 0 r- 35.26dog. 

Note that coincidence of the sth peak of the S diffraction efficiency curve and the pth 
peak of the P diffraction efficiency curve will also occur when the following equation is 
satisfied: 



That is, the S and P efficiency peaks will coincide when the angle between the incident 
beam and the Bragg planes inside the medium is either 0 or 90-0. In other words, the 
two angles will lie equally to either side of the zero-efficiency-P angle of 45 degrees. 

I n th e e xamp l e abov e , wh e r e p = 1 and s = 2, w e hav e for the second angl e : 
20 = 109. 4 7 dog — and 54.7 4 dog. 

Sinc e , in this cas e , th e s e cond angl e is larg e r than th e first angl e , th e disp e rsion will b e 
gr e at e r and th e e ff e ctiv e thickn e ss, T, will b e l e ss (for a given ind e x modulation, -Arr)r 




(6) - cos 2(90 0) 
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(5) An = 



A 25-1 
T 2 



V^q = f ( ^r i) i (cosa)(cosa -^ tan( ^ )) 



where 



s is the order of the S diffraction efficiency peak (1 , 2, 3, ...) and p is the order of the P 
diffraction efficiency peak (1 , 2, 3, ...) 

0 is the angle between the incident beam and the Bragg planes inside the medium 
(A Bragg plane is a plane of maximum refractive index in the medium) 

20 is the angle between the incident beam and the diffracted beam inside the medium 
The remaining parameters are defined following Eq. (1) 

From Figure 2 it can be seen that a + p = 20 , so that Equation (4) can be solved for ($ , 
the internal angle of diffraction, to yield: 



Note that coincidence of the sth peak of the S diffraction efficiency curve and the pth 
peak of the P diffraction efficiency curve will also occur when the following equation is 
satisfied: 



That is, the S and P efficiency peaks will coincide when the angle between the incident 
beam and the Bragg planes inside the medium is either 0 or 90-0. In other words, the 
two angles will lie equally to either side of the zero-efficiency-P angle of 45 degrees. 

The second angle will generally exceed the internal angle of total internal reflection (TIR) 
if the substrate is parallel to the VPG medium and the external medium is air. This 
problem can be overcome by using a dual-prism grism design such as that shown in 
Fig. 1 1 . This type of design allows the angles of incidence and diffraction inside the 
medium to exceed the normal TIR angle. 
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